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The processing rate of deciduous leaf material was
measured for 15 species of trees during several sea-
sons at two sites on a small woodland stream in
Michigan. Leaf processing rates were found to form a
continuum from a low of 0.5 percent per day to a high
of 2.0 percent per day. This suggested that, although
most leaves enter a stream during a short period in the
fall, their availability as a carbon source to stream
heterotrophs occurs over a much longer period. [The
SCI® indicates that this paper has been cited in more
than 225 publications, making it the most-cited paper
published in this journal.]
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In the late 1960s and early 1970s, there was
considerable interest in determining what was
driving ecological systems and quantifying their
energetics. We and several other researchers
worked in temperate deciduous forests and no-
ticed that leaves falling into streams were con-
sumed by aquatic organisms, becoming the main
source of energy for both the microbial and
invertebrate communities. In addition, terres-
trial carbon, in the form of autumn shed leaves,
was influencing both the species composition
and the energetics of woodland streams.!

For some time, soil ecologists had investigated
the role of autumn leaves in the ecology and
energetics of soil systems. The method used was
to place leaves in a mesh bag and then to mea-
sure their weight loss over time. The mesh bag
tended to simulate the physical arrangement of
leaves on the ground but was not appropriate for
leaves in a stream. Therefore, we used leaves
sewn loosely together with nylon monofilament.
These we tied to a brick, giving us an experimen-
tal device similar to leaf packs found in streams.

Studies conducted several years later confirmed
that leaf packs did simulate leaf processing in
streams better than mesh bags.2

In the beginning, packs were sewn together by
hand, leaf by leaf, which was a time-consuming

simple movement, which bound the pack to-
gether. The pack was then fastened to an elastic
band that could be slipped over the brick. Dur-
ing the preparation for an experiment, six or so
of us sewed packs in a room filled with bricks
and bags of leaves. It usually took several days to
prepare for an experiment. The tedium was bro-
ken only by a noontime game of touch football.
For this paper and the other experiments that led
to it, we made more than 1,000 leaf packs.

For the title of the paper, we chose the word
“processing” instead of “decomposition” or
“mineralization,” since we were measuring leaf
pack weight loss and not a change in state (de-
composition) or a reduction to the mineral state
(mineralization). Our choice of the word “pro-
cessing” has been the cause of a debate over the
years that has not been totally resolved.

The work on leaf processing has been followed
by many other studies that also have docu-
mented the processing rates of leaf material in
streams.3 These have led in several different di-
rections. The leaf-pack technique can be viewed
as a bioassay to study and describe the status of
a human impact on stream processes.* The early
work also led to a deeper appreciation of the
connection between leaf species differences and
the structure of benthic communities.5 The link-
age between riparian community structure and
stream litter processing suggests that remote
sensing, together with geographical information
systems analysis, can be used for broad-scale
analysis of land use. In fact, this is what is occur-
ring today. In the applied area, the importance
of restoring the riparian zone is viewed as the
single most important measure for returning the
stream to its former self-cleaning capacity.®
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